SIMULTANEOUS DISTAL LIGATION OF THE 
RIGHT COMMON CAROTID AND RIGHT 
SUBCLAVIAN ARTERIES FOR SUP¬ 
POSED INNOMINATE ANEURISM' 

By RANDOLPH WINSLOW, M.D., 

OF BALTIMORE. 

PROFESSOR OF SURGERY IN THE WOMAN’S MEDICAL COLLEGE OF BALTIMORE, ETC. 

A FEMALE, paitly Indian, partly Negro, aet. 38, presented herself 
at the Surgical clinic of the Woman’s Medical College of Bal¬ 
timore, in the latter part of the summer of 1889. For two years she 
has noticed a small pulsating lump at the root of the neck behind the 
right sterno-cleido-mastoid muscle. This lump increased slowly, ac¬ 
companied with discomfort, oppression of breathing, more or less 
cough and hemicrania, and on account of these ailments, she applied 
for treatment. Upon inspection a pulsating tumor was seen, situated 
at the root of the neck, just above right-sternoclavicular articulation 
and raising the right sterno cleido mastoid muscle with each impulse 
of the heart. The pulsating area appeared about the size of a small 
hen’s egg. A distinct, but not very loud, bruit was heard over the tu¬ 
mor. There was no perceptible difference between the radial pulses, 
but the right carotid artery did not seem to beat so forcibly as the left. 
She was admitted to the Hospital of the Good Samaritan, where she 
was kept under observation, and the following additional facts learned 
in regard to her history. For a long time she has indulged to excess 
in the use of liquor, and has led a wild life. She has had five children, 
or premature births. She denied having contracted syphilis, but it is 
probable that she did, though there were no specially characteristic 
symptoms of the disease present The urine was increased in amount 
but did not contain albumen, nor did a microscopic examination re- 

'Read at the semi-annual meeting of the Medical and Chiiurgical Faculty of 
Maryland, held at Cambridge, Md., Nov. I2and 13, 1890. 
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veal casts. The heart sounds were normal, except that the second 
sound seemed to be a little accentuated. The lungs appeared to be 
healthy. There was no tracheal tug, which is sometimes present when 
the aorta is the seat of aneurism. My colleagues upon the medical 
side, Profs Cordell and Thomas, concurred in the diagnosis of innom- 
ina e aneurism, but Prof. Thomas thought that the first portion of the 
subclavian and the arch of the aorta were also involved, as there was 
some thoracic dullness upon percussion. She was placed flat in bed 
and kept on very low diet, causing her to complain that she was being 
starved, and io grains iodide potash was given 3 times a day. She 
did not improve much under this treatment, which was continued for 
about six weeks. The lump seemed to become larger, and the chok¬ 
ing, cough, oppression and headache increased. No treatment seemed 
to relieve these symptoms, but, on the contrary, they became worse ; 
severe epistaxis also occurred upon several occasions. As medical 
treatment had not yielded any good result, it was decided to ligate the 
right common carotid and the subclavian arteries. A few days previ¬ 
ous to the operation, the patient went home on a visit and returned 
intoxicated almost to the verge of mania-a-potu. On November 29, 
1889, the patient having been antiseptically prepared, the right com¬ 
mon carotid was exposed by an incision along the inner border of the 
sterno-mastoid muscle. The neck was thick, and the artery placed 
deeply, which rendered this part of the operation rather tedious. The 
vessel was ligated with stout juniper oil catgut, below the omohyoid 
muscle, the internal jugular vein not being seen. Immediately upon 
tightening the ligature the heart’s action became tumultuous and irreg¬ 
ular and the tumor harder and larger. After waiting awhile for the 
heart to become quieter, the third portion of the subclavian was ex¬ 
posed by an incision along the clavicle, the fascia being torn through 
and the veins drawn aside. The artery was deeply placed, but was 
found without difficulty, and was tied externally to the scalenus anti 
cus muscle, catgut being used. Upon tieing the ligature the aneurism 
became smaller and softer, and the radial pulse immediately ceased, 
whilst the heart’s action became more nearly natural. No cerebral 
symptoms supervened at any time. The arm was wrapped with cot- 
ton-wool and the neck padded with the same, after having closed the 
wounds with catgut and applied an iodoform and bichloride dressing. 
Within 24 hours the recurrent circulation was completely established, 
and a very small but distinct radial pulse could be felt. The temporal 
pulsation never returned. The temperature reached ior.2 0 on the 
evening of the second day, falling to normal the next evening. The 
pulse was increased in frequency at once, varying from 115 to 130 beats 
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per minute, and at the end of four weeks was still 100. *The respiration 
was also accelerated for a long time. She was kept in bed on low diet 
for several weeks after the operation, and the aneurismal swelling 
seemed to diminish, but did not disappear. The wounds healed 
promptly without suppuration. For a while there was some numbness 
about the right arm, but this gradually disappeared. 

I had the opportunity of examining this woman about one year after 
the operation, and she seemed to be cured; the lump, pulsation and 
bruit had almost entirely disappeared. 

I place this case upon record as a contribution to the his¬ 
tory of the distal ligation of the carotid and subclavian vessels 
for the relief of innominate and aortic aneurisms. Mistakes in 
the diagnosis of aneurism of the innominate or aorta have 
been very frequent in the past, and literature teems with cases 
of supposed aneurism of one or the other of these vessels, in 
which errors of diagnosis have been made; hence I am not 
sure that this woman was suffering from this affection, though 
the diagnosis was confirmed by expert diagnosticians. 

Aneurism is always a formidable disease, and when it af¬ 
fects the innominate artery or the arch of the aorta its gravity 
is vastly greater than when more superficial vessels are at¬ 
tacked. This arises from the fact that the vessels are not only 
of great size, but from the impossibility of applying either 
pressure or the ligature between the heart and the tumor. Va¬ 
rious methods of treatment have been instituted for the cure 
or relief of these affections, which may be classified as the 
medical and operative methods. Amongst purely medical 
measures may be mentioned the postural and dietetic, as ex¬ 
emplified by Tuffnell’s method. This consists in the restric¬ 
tion of the patient’s food and drink to the lowest point com¬ 
patible with fairly comfortable living, and the observance of 
recumbency for a period of several weeks or months; this is 
often associated with the administration of iodide of potassium, 
or of tincture of digitalis. There can be no doubt that excel¬ 
lent results have followed these methods, either singly or com¬ 
bined, and a careful trial of such should always be made be¬ 
fore subjecting a patient to an operation, if the rupture of the 
aneurism does not appear to be impending. There is consid- 
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erable divergence of opinion in regard to the utility of the 
iodide of potassium in the cure of aneurism, and this diversity 
is explained by Dr. G. W. Balfour (London Lancet,vo\.\., 1886, 
p. 356), as being due to improper administration of the drug. 
He says the iodide should be administered every eight hours 
in increasing doses, guided by its action on the pulse. If the 
normal pulse rate is increased, the dose must be diminished. 
First learn the pulse rate in recumbency, then give ten grains 
every eight hours, increasing the dose by five grains every 
week, if the pulse remains normal. It causes hypertrophy of 
the aneurismal walls by lowering tension. Other methods of 
treatment are the galvano-puncture, and the introduction of 
wire, horsehair, or catgut into the sac through a canula. These 
measures have not been attended with such success as to jus¬ 
tify their frequent repetition. For many years occasional at¬ 
tempts have been made to cure these aneurisms by the distal 
ligation of one or both of the great trunks which arise from the 
innominate artery, with variable success. We must, therefore, 
study the results of the operations for purposes of comparison 
under the following heads: 

1. Ligature of right common carotid. 

2. Ligature of right subclavian. 

3. Ligature of left common carotid. 

4. Consecutive distal ligature of right common carotid and 
right subclavian, third part. 

5. Simultaneous distal ligation of right common carotid 
and right subclavian (third portion or axillary, first part). 

6. Distal ligature of left carotid and left subclavian. 

As elaborate papers have already appeared upon this sub¬ 
ject by Dr. John A. Wyeth, of New York, in the Amer. Jour, 
of the Med. Sci., January, 1881, and by Rosenstern, of San 
Francisco, in the Archiv f. klin. Chirurg ., 1886, p. 49, I will 
avail myself of their statistics to a large extent in the prepara¬ 
tion of the following tables: 





carotid and subclavian. 
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Remarks. 
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Table I. —Distal Ligature of the Right Carotid, Alone. 

Number of cases, 33; recovered, n; cured, I; improved, 7; 
died, 22. 

Cause of death: Secondary haemorrhage, 2; cerebral 
complications, 4; rupture of sac, 3; pressure, 4; oedema of lungs, 
I; retro-pharyngeal abscess, 1; doubtful, 5. 

Pre-antiseptic cases, 24; recovered, 5; cured, I (this patient 
lived for 30 years after the operation); died, 19. 

Antiseptic, 9: recovered, 6; cured, o; died, 3. 

Males, 22; females, 2; unknown, 9. 

Table II. —Ligation of Right Subclavian, Alone. 

Number of cases, 5; recovered, 3; cured, o; improved, 3; 
died, 2. 

Cause of death: Secondary haemorrhage, 1; not stated, 
1. One patient lived three years, one, two years and two 
months, and one only six months. 

Males, 4; females, 1. 

Table III.—DisTAL Ligation of the Left Common Carotid, 

Alone. 

Number of cases, 13; recovered, 10; apparently cured, 2; 
improved, 7; died, 3. 

Cause of death: One case from hemiplegia in three weeks, 
one from cerebral anaemia in a few hours, and one from pul¬ 
monary oedema and gangrene. 

Pre-antiseptic cases, 4; recovered, 2; died, 2. 

Antiseptic, 9; recovered, 7; apparently cured, 2; died, 2. 

Males, 6; females, 2; unknown, 5. 

Table IV. —Consecutive Ligation of Right Common Car¬ 
otid and Right Subclavian, Third Portion. 

Number of cases, 11; recovery from operation, 6; cured, 1; 
improved, 4; died within 40 days, 5. 

Cause of death: Rupture of sac, 4; secondary haemorrhage, 
I. Spier’s constrictor was used in one case to carotid, and 48 
hours subsequently the right subclavian was ligated. The pa¬ 
tient died 34 days later from rupture of the sac. 

Males, 10; females, 1. 
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Table V.— Results of Simultaneous Distal Ligation of 
the Right Common Carotid and Right Subclavian, 
Third Portion, or Axillary, First Portion. 

Total cases, 59; recovered from operation, 43; apparently 
cured, 16; improved, 20; died, 16. 

Antiseptic, 53; recovered, 41; apparently cured, 16; died, 12. 

Pre-antiseptic, 6; recovered, 2; died, 4. 

Ligature material, silk or thread, 20; recovered, 10; died, 10. 

Cause of death: Haemorrhage, 4; cerebral anaemia, 1; occlu¬ 
sion of aorta, 1; exhaustion, 1; shock, 1; asphyxia, I. 

Catgut, 26; recovered, 20; apparently cured, 8; died, 6. 

Causes of death: Haemorrhage, O; rupture of sac, 2; anaes¬ 
thetic, i; cyanosis, 1; suffocation, 1; dyspncea, 1. 

Ox aorta, 4 cases; 4 recoveries; apparently cured, 3. 

Males, 34; females, 16; unknown, 10. 

Amongst these cases are included one in which the first 
portion of the right subclavian was tied, death resulting on the 
sixteenth day of haemorrhage, and three in which the vessel 
was tied below the clavicle (first portion of axillary, English, 
third portion of subclavian, German); with one death on the 
second day from cyanosis, and two recoveries. 

Table VI.— Ligations of Left Common Carotid and Left 
Subclavian or Axillary. 

Consecutive, carotid and subclavian.—Number of cases, 1; 
recovered, 1; improved, 1. 

Carotid and axillary: Number of cases, 1; died on fourth 
day. 

Simultaneous carotid and subclavian: Number of cases, 1; 
died in 72 hours. 

Males, 3; females, o. 

The cases here tabulated are not supposed to be all that 
have been operated on, but they are all that have been acces¬ 
sible to me for purposes of study aud comparison, and they 
are sufficient in point of numbers for the elucidation of the 
main features involved. I have not attempted to tabulate sep¬ 
arately the results of operations for the relief of aneurisms of 
the arch of the aorta, but have included aortic and innominate 
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aneurisms together. This would, perhaps, not have been the 
best procedure, but as the mistakes in diagnosis have been 
very numerous, and usually only discovered upon post-mor¬ 
tem examination, it is probably not a matter of much moment. 
A noticeable feature in this inquiry is the very much greater 
proportion of aneurisms affecting the male sex than the fe¬ 
male; of the 98 cases in which operations were performed, and 
the sex recorded, 76 were male, and 22 female. This is in ac¬ 
cordance with the well known law that aneurism is most fre¬ 
quent in the male sex, which the elder Gross attributes not so 
much to the more laborious occupations of men, as to the fact 
that women are not so prone to arterial degenerations. A 
glance at the histories of these cases also shows a very large 
proportion ot habitual topers; and the fatal result in not a few 
cases is directly traceable to the evil effects of a debauch. The 
ages of those subjected to operation varied from 21 to 70 
years, which classified in decennial periods is as follows: From 
21 to 30, 5 cases; 30 to 40, 22 cases; 40 to 50, 34 cases; 50 to 
60, 19 cases; 60 to 70, 5 cases; over 70, 4 cases. 

We will see by reference to the tables that the simultaneous 
distal ligation of the right common carotid, and the right sub¬ 
clavian arteries has been performed much more frequently 
than any other operation for the cure of these aneurisms, and 
with a much larger proportion of recoveries, 72 3 /<%> as com¬ 
pared with 54V2 % in the consecutive distal ligation of the 
same vessels. Distal deligation of the right common carotid 
alone gives a percentage of recoveries of only 3373, whilst the 
ligation of the right subclavian : lone, which has only been 
performed five times, gives a proportion of 00% of recoveries. 
The left common carotid artery has been tied thirteen times 
for aortic aneurism, with a proportion of recoveries of nearly 
77 %, and with very great improvement in the patients, but 
this operation is only applicable to aneurisms affecting the 
summit and left extremity of the arch of the aorta. If we an¬ 
alyze the cases more carefully we shall find that the results 
have been materially modified by the introduction of antisep¬ 
tic methods. As we cannot state definitely in every case 
whether the operation was conducted upon antiseptic princi¬ 
ples or not, we will have to satisfy ourselves with referring to 
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those cases which occurred before 1871 as pre-antiseptic, and 
those since as antiseptic operations, and we will find a most 
remarkable difference in the behavior of the two classes of 
cases. In the antiseptic simultaneous ligations of the right 
carotid and subclavian, the recoveries amount to 77 l /s %, in 
the pre-antiseptic cases only 3 3 ‘/s% recovered. In the anti¬ 
septic distal ligation of the right common carotid artery, 
alone, the proportion of recoveries was 66 , / 3 %; in the pre-an¬ 
tiseptic, 20 "/ 1 %. In the antiseptic distal ligation of the left 
common carotid, 77'/,% recovered; in the pre-antiseptic, 50%. 
The best permanent results are also found to belong to the 
simultaneous distal ligation of the common carotid and sub¬ 
clavian of the right side, though Mr. T. Holmes thinks that 
about all the good which is obtained is to be had from ligation 
of the carotid first, and if necessity should occur, subsequently, 
the subclavian. Very interesting questions are raised in re¬ 
gard to the action of different kinds of ligatures when applied 
to these large vessels. 

The early operations were performed without antiseptic pre¬ 
cautions, and silk or hemp ligatures were used. This involved 
a more or less tedious convalescence, with suppuration, in 
those cases which recovered; and not unfrequently death from 
secondary haemorrhage occurred upon the separation of the 
ligature. Of the operations performed within antiseptic times, 
for the ligation of the right common carotid and right sub¬ 
clavian, simultaneously, in 14 cases silk or thread was used, 
with 9 recoveries and 5 deaths, only one of the deaths, how¬ 
ever, being from secondary haemorrhage. In 26 cases catgut 
was used, with 20 recoveries and 6 deaths, none of the fatal 
cases resulting from secondary haemorrhage. In 4 cases the 
flat ox aorta ligatures were used, all recovering; and in 2 
cases kangaroo tendon was the ligature material, both termin¬ 
ating fatally. The number of observations recorded is too 
small for making any special generalization, but they are sug¬ 
gestive. There can be no doubt that a person is more ex¬ 
posed to the danger of secondary hsemorrhage when a non¬ 
absorbable ligature is used, than when catgut or other absorb¬ 
able material is made use of; but silk is more easily and ef¬ 
fectively sterilized than an animal material. On the whole, 
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however, an absorbable material secures more favorable re¬ 
sults, and the question is more in regard to the particular ani¬ 
mal tissue to be used, and the shape of the ligature. Banvell 
has especially eulogized the flat ligatures made from the aorta 
of the ox, and they have given satisfaction wherever used. 
His idea in introducing these ligatures was that the coats of 
the artery would not be cut through by the broad, tape-like 
ligatures, but that the circulation would be effectively shut off 
for a sufficient time to allow consolidation of the aneurism; 
and the ligatures would then be absorbed, leaving the artery 
simply closed by a diaphragm, where its walls had been in 
contact. Whilst good results have resulted from the use of 
this ligature, it is doubtful whether it possesses any advantage 
over ordinary stout, round catgut, and it seems to me to be 
pretty well proven that the best and safest way of occluding 
an artery is by constricting it with sufficient force to divide its 
inner coats and thereby cause complete severance of the con¬ 
tinuity of the vessel. I think, therefore, that properly pre¬ 
pared catgut is the most available as well as the best ligature 
material to be used in these cases. Kangaroo and other ten¬ 
dinous ligatures are too difficult to obtain for general use, and 
do not seem to me to present any commensurate advantage. 
In one case Dr. Speir successfully occluded the right carotid 
artery with his “constrictor,” and 48 hours later tied the sub¬ 
clavian. This was essentially a simultaneous operation, but is 
not included in the table of similtaneous ligations. If it were 
not for the fact that the use of a catgut ligature leaves but lit¬ 
tle to be desired, a further trial of Speir’s “constrictor” might 
be made with advantage. 

In looking over the causes of death, I find 7 cases in which 
the fatal result is definitely attributed to secondary haemor¬ 
rhage, and of these four in which the vessel was tied with silk 
or hemp, and 1 with kangaroo tendon. Bursting of the sac, 
either internally or externally, is by far the most frequent 
cause of death, occurring in from 10 days to 4 months after 
the operation. This is the natural tendency of all aneurisms, 
and it is remarkable that the sudden strain which is thrown 
upon the sac by the ligation of the great vessels coming from 
it, does not more frequently cause its rupture. Amongst the 
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causes of death, we find “cerebral complications” occupying 
quite a prominent place. This is not to be wondered at, con¬ 
sidering the sudden anaemia which is produced by the ligation 
of the common carotid, which, however, quickly passes off. In 
some cases several of the trunks leading to the brain have 
been previously obliterated, and the ligation of one of the re¬ 
maining vessels produces such a degree of anaemia as to cause 
death. The ligation of the subclavian alo~e would naturally 
be supposed to favor cerebral embolism, but in the 5 cases in 
which the right subclavian has been ligated alone, no such re¬ 
sult followed. Pressure symptoms belong to the natural his¬ 
tory of aneurism, and we find that many succumb after opera¬ 
tions to pressure on the trachea, bronchi, or lungs, producing 
cyanosis, dyspnoea and asphyxia, or cedema and gangrene of 
the lungs. In one case death is said to have been caused by 
the occlusion of the aorta, by a clot which projected from the 
innominate; this occurred on the fifth day post-operationern. 
One death is attributed to post-pharyngeal abscess, which was 
probably the result of infection at the time of the operation. 
In conclusion it may be stated that simultaneous distal liga¬ 
tion of the right common carotid and right subclavian artery, 
in its third portion, has not, per se, a very high rate of mortal¬ 
ity, when performed antiseptically, with an absorbable liga¬ 
ture; and that in a large proportion of cases great benefit will 
follow, whilst in a small proportion of cases a permanent cure 
will be obtained. 



